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Abstract

This paper describes a predictive relationship between West
African rainfall and U.S. hurricane-spawned destruction, which is
based on information for the 42-yr period 1949-90. It is shown that
above-average rainfall during the previous year along the Guif of
Guinea, in combination with above-average rainfall in the western
Sahel during June and July, is linked to hurricane-spawned destruc-
tion along the U.S. East Coast occurring after 1 August, whichis 10—
20 times greater than in years when pre-1 August precipitation for
these West African regions is below average. Similar hurricane-
spawned damage along the U.S. Gulf Coast shows only a negligible
relationship with African rainfall. Hurricane-caused deaths for both
U.S. coastal regions also show a similar association with West
African rainfall.

1. Introduction

The incidence of intense Atlantic hurricanes exhib-
its very large variations on both interseasonal and
interdecadal time frames. Table 1 lists six measures of
Atlantic seasonal tropical storm and hurricane vari-
ability extracted from data forthe last42 years (Jarvinen
et al. 1984; Neumann et al. 1987). No single measure
of tropical cyclone activity seems to adequately define
the diverse combination of factors that occur during
each hurricane season. For example, as shown in Fig.
1, intense hurricane activity was significantly greater
during the 1950s and 1960s, in comparison with the
1970s and 1980s (except for 1988 and 1989). How-
ever, little or no decadal-scale trend was observed in
the frequency of named storms in this time period (see
also Gray 1990; Landsea 1991; Landsea and Gray
1992).

Because the incidence of tropical storms and weaker
hurricanes has not varied much in recent decades, the
public has been largely unaware of the extent of the
decrease in the less-frequent intense hurricanes and
of the resulting reductions in U.S. coastal hurricane-
related destruction that has occurred since 1970.
These large multidecadal variations become clearly
evident only when analyzed in terms of the seasonal
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totals of Saffir—Simpson (see Simpson 1974; Saffir
1977) category 3—5 (see Table 2) hurricanes. Differ-
ences are most evident in the frequency of intense
landfalling hurricanes along the U.S. East Coast,
inciuding peninsular Florida, but not for landfalling
intense hurricanes along the Gulf Coast.

Year-to-year variations in Atlantic hurricane activity
are well related to seasonal variations of 1) the EI Nifio;
2) the quasi-biennial oscillation of equatorial 30-mb
and 50-mb stratospheric winds; 3) Caribbean Basin-
Gulf of Mexico sea level pressure anomaly; 4) lower-
latitude Caribbean basin 200-mb zonal wind anomaly;
and 5) the new and very important parameter of West
African rainfall (Gray 1984a,b, 1990; Landsea 1991).
The association with variations of West African rainfall
is of particular interest in relation to seasonal and
decadal variations of hurricane-spawned destruction
in the United States and in the Caribbean basin
(Landsea 1991; Gray and Landsea 1991). This paper
discusses a surprisingly strong predictive relationship
between West African rainfall occurring prior to 1
August and subsequent hurricane-spawned destruc-
tion along the East Coast occurring after 1 August
(nearly all U.S. hurricane-spawned destruction occurs
after 1 August).

2. Hurricane statistics and measures
of hurricane intensity

We have recently completed a study of the damage
due to U.S.-landfalling hurricanes, wherein damage
estimates were stratified by Saffir—Simpson hurri-
cane-intensity category. Table 2 lists a summary of
various Saffir—Simpson storm characteristics, includ-
ing typical central pressure, maximum sustained wind,
and storm-surge height, plus observed and assumed
coastal destruction values that are associated with
each of the five intensity categories. As noted by
Sheets (1990), there has been a growing acceptance
of the Saffir-Simpson scale as the best overall mea-
sure of hurricane intensity. Hurricane destruction po-
tential goes up rapidly as the Saffi—Simpson scale
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